Quiescent human diploid fibroblasts. Common mechanism for inhibition of DNA replication in density-inhibited and serum-deprived cells.
The mechanism for cessation of proliferation in density-inhibited quiescent human diploid fibroblasts (HDF) and serum-deprived quiescent HDF was compared in two ways. Density-inhibited HDF were fused to either replicating HDF or SV40-transformed HDF and DNA synthesis was measured in the resulting heterokaryons. DNA synthesis was inhibited in the replicating HDF nuclei in heterokaryons in a way that suggested that entry into S phase was blocked, but ongoing DNA synthesis was not inhibited. In contrast, DNA synthesis was induced in the quiescent nuclei in heterokaryons formed with SV40-transformed HDF. Previous experiments had shown that serum-deprived HDF also behave in this way in heterokaryons. To test this similarity further, we examined the inhibitory activity of cell membranes prepared from both types of quiescent HDF. We found that both types of quiescent HDF contain DNA synthesis-inhibitory activity that is (1) effective on replicating HDF; (2) ineffective on SV40-transformed HDF; (3) sensitive to heat and trypsin. Thus, these results support the hypothesis that both density-inhibited HDF and serum-deprived HDF share a common mechanism for arrest in G1 phase. They also suggest that a membrane-bound protein plays a role in the inhibition of DNA synthesis in quiescent HDF.